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Uncovering the molecular mechanisms of 
blood and lymphatic vessel formation

Tetsuro Watabe Professor of Biochemistry at TMDU

A: Normal blood vessel development is re-

quired for the development of a functioning 

circulatory system during embryogenesis and 

also for tissue remodeling and repair in chil-

dren and adults. In addition, the lymphatic sys-

tem is necessary for tissue fl uid homeostasis; 

disruption of functional lymphatic vessels re-

sults in lymph-edema. We are working with 

collaborators in Japan and internationally to 

uncover the molecular pathways that govern 

blood and lymphatic vessel development and 

maintenance, both under normal physiologi-

cal conditions and in disease states such as 

cancer.

Can you tell us about your 
findings?Q

A: We have been investigating  members of 

the transforming growth factor (TGF)-ß family. 

We have shown that TGF-ß inhibits blood vas-

cular endothelial cell proliferation and in-

creases endothelial permeability. We recently 

found that BMP-9 (bone morphogenetic pro-

tein) functions in both blood and lymphatic 

vessel formation. Activation of this signaling 

axis promotes blood vessel formation both in 

vitro and in vivo (e.g. tumor xenograft model). 

Conversely, it inhibits lymphatic vessel forma-

tion both during normal development and in 

tumors.

Why is an understanding of these 
molecular pathways important 
clinically?

Q

A: Both blood and lymphatic vessel formation 

are of critical interest both in cancer research 

and regenerative medicine. Progression and 

metastasis of various types of tumors require 

growth of new blood and lymphatic vessels, 

since blood vessels supply oxygen and nutri-

ents to cancer cells and both kinds of vessels 

provide a pathway for metastasis. We have re-

ported that the inhibition of BMP-9 signals has 

eff ectively decreased tumor formation, sug-

gesting that BMP-9 is a potential molecular 

target for therapeutic interventions. Further-

more, regeneration of blood and lymphatic 

vessels is urgently required for curing patients 

of occlusive arterial disease and lymph-ede-

ma. Since regulation of signals mediated by 

TGF-ß and BMPs improves the quality of newly 

formed blood and lymphatic vessels, a com-

prehensive overview of the signaling path-

ways is important for developing novel thera-

peutic strategies for cancer and regenerative 

medicine.

How does your research align 
with TMDU’s strengths and 
objectives?

Q

A: TMDU has a strong tradition of translational 

research, so it is an excellent setting for pursu-

ing this kind of basic research with clinical ap-

plicability. In particular, since TMDU recently 

launched a “Organ and Tissue Neogenesis 

Consortium”, which emphasizes regenerative 

medicine, our eff orts in the bioengineering of 

blood and lymphatic vessels align with TMDU’s 

mission to contribute to people’s well-being.
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Your research focuses on blood 
and lymphatic vessel formation. 
Why are these processes physio-
logically important?

Q

Bioengineering of blood and lymphatic vessels
by TGF-ß family signals
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Blood and lymphatic vessels play important roles not only in the maintenance of fluid homeostasis but also in cancer 
progression. We are trying to activate and/or inhibit angio/lymphangiogensis by modulating TGF-ß family signals for 
cancer therapy and regenerative medicine of occlusive arterial disease and lymph-edema.
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